Potent inhibition of the hypothalamic progesterone 5 alpha-reductase by a 5 alpha-dihydroprogesterone analog.
The ability of the 5 alpha-dihydroprogesterone analog, 4-aza-4-methyl-5 alpha-pregnane-3,20-dione (AMPD), to inhibit the progesterone 5 alpha-reductase and the two 5 alpha-dihydroprogesterone 3 alpha-hydroxysteroid oxidoreductase activities (NADH- and NADPH-linked) from female rat hypothalamus has been studied. Dose response experiments indicate that AMPD is a potent antagonist of hypothalamic progesterone 5 alpha-reduction but is an ineffective inhibitor of the NADPH- and NADH-linked 3 alpha-hydroxysteroid oxidoreductase activities, even at concentrations up to 10 microM. Kinetic analyses of the interaction of AMPD with the progesterone 5 alpha-reductase show that it is a competitive inhibitor versus progesterone (Ki(slope) = 6.2 +/- 0.5 nM; apparent Km (progesterone) = 130 +/- 12 nM) and an uncompetitive inhibitor versus NADPH (Ki(intercept) = 11.8 +/- 0.8 nM). These inhibition patterns are consistent with the concept that NADPH binding precedes that of either AMPD or progesterone. The inhibition of the progesterone 5 alpha-reductase by AMPD does not appear irreversible since preincubation of the enzymatic activity (at 37 degrees C) with inhibitor and NADPH, for periods of time up to 60 min, does not lead to a time-dependent loss of activity. Furthermore, this inhibition can be easily removed via dilution, even following a 60-min preincubation with AMPD and NADPH. It is postulated that the specific and powerful inhibition of the progesterone 5 alpha-reductase by AMPD may be due to this compound functioning as a transition state analog. This inhibitor should prove valuable in studying the characteristics of the progesterone 5 alpha-reductase and the function of hypothalamic progestin metabolism.